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ABSTRACT  
Objective: To estimate the prevalence, frequency and time of nocturnal enuresis (NE) among primary 
schoolchildren in Sana’a city, Yemen. 
Methods: This was a cross-sectional study was conducted among 2689 schoolchildren in the primary 
schools of four randomly selected districts in Sana’a city in the period from September 2012 to December 
2013. Data about sociodemographic characteristics, frequency, time, psycho-social effects and the factors 
possibly associated with NE among children were collected using a pre-designed questionnaire and ana-
lyzed using appropriate statistical tests.  
Results: The overall prevalence of NE was 11.2%, which was significantly higher among males than fe-
males (13.0% vs. 10.0%, respectively; P = 0.044) and decreased significantly with increasing age (P 
<0.001). More than half of children (55.3%) in Sana’a city had the habits of drinking excess fluids and tea 
at night and/or deep sleeping. Of physical and health disorders, difficulty in breathing and urinary tract in-
fections were the two most frequent conditions among children with NE, being observed among 29.6% 
and 23.9% of cases, respectively. However, urogenital anomalies and mental retardation were the least 
frequent conditions in children with NE, being observed among 5.8% and 1.3% of cases, respectively. On 
the other hand, marital problems (24.8%) and arrival of a new baby (17.9%) were the most frequently ob-
served social conditions among children with NE, while death in the family (8.5%) and parental separation 
(6.0%) were the least frequently observed conditions. 
Conclusions: NE is prevalent among 11.2% of schoolchildren in Sana’a city with a significantly higher, 
though slight, rate among males. This rate is lower than the rates reported from Aden and Mukalla cities in 
the country and from Saudi Arabia and Turkey. However, it is higher than those reported from Iran and 
Malaysia. About a third of children experience nightly NE, whereas the lowest proportion of children expe-
rience NE twice a month. The habits of drinking excess fluid and tea at night and/or deep sleeping, the dis-
orders of difficulty in breathing and urinary tract infections and the social conditions of marital problems 
and arrival of a new baby are the most frequent observations among children with NE in Sana’a city. 
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1. Introduction 
Nocturnal enuresis (NE) is an involuntary and 
undesirable bedwetting despite the absence of 
congenital or acquired defects of the central 
nervous system or the urinary tract in children 
five years or over, especially boys. Although NE is 
not a serious medical disorder, it is a common 
problem of childhood and can be very difficult to 
live with. NE may interfere with a child’s sociali-
zation and can lead to significant stress within 
the family (1). Primary nocturnal enuresis (PNE) 
is the most common form and is usually limited 
to children who have never gained complete 
nighttime control. Secondary nocturnal enuresis 
(SNE) refers to nighttime bedwetting after an ex-
tended period of night dryness (2). NE has a vari-
able frequency, but it is usually present among 
15–20% of five-year-old children, 5% of ten-
year-old children and 1% of teenagers, with a 
variation in its gender frequency despite being 
more frequent among boys (3). 
Parental concerns about NE begin when 
their child reaches the age of 5 to 6 years when 
being prepared for school enrollment. Approxi-
mately 80–85% of children with NE are mono-
symptomatic, while 5–10% of cases meet the 
definition of PNE, with daytime wetting or other 
bladder symptoms (4). NE is most commonly at-
tributed to delayed neurological development, 
while a small proportion of cases are due to the 
insufficient production of the anti-diuretic hor-
mone (5). Genetic predisposition is the most 
frequently supported etiologic variable (6). 
However, deep sleep, moving to a new town, 
parent conflict or divorce, arrival of a new baby, 
loss of a loved one or pet are found to be risk 
factors that can contribute to returning NE (5). 
There is a lack of data on NE in Yemen. There-
fore, the present study aimed to determine the 
prevalence of NE among schoolchildren enrolled 
in primary schools in Sana’a city, Yemen. 
 
2. Methods 
2.1. Study design and population 
This cross-sectional study was conducted in the 
primary schools of four randomly selected dis-
tricts in Sana’a city in the period from Septem-
ber 2012 to December 2013. The study popula-
tion included school children (boys and girls) 
aged between 6 and 12 years.  
2.2. Sample size and sampling strategy 
A total of 2689 questionnaires were distributed 
to school children from 20% of randomly se-
lected schools in each district to estimate preva-
lence with acceptable response and accuracy. 
2.3. Data collection 
Data were collected from parents and children 
using a pre-designed questionnaire by visiting 
the schools several times. The questionnaire 
was modified after being pretested on 100 stu-
dents not included in data analysis. It included 
questions data about sociodemographic charac-
teristics, frequency, time, psycho-social effects 
and the factors possibly associated with NE 
among children.  
2.4. Data analysis  
Data were analyzed using the IBM SPSS Statis-
tics for Windows®, version 22 (IBM corp., Ar-
monk, NY, USA). The differences and associa-
tions between categorical variables were tested 
using Pearson’s chi-square test. Differences 
were considered statistically significant at P 
values <0.05.  
3. Results 
3.1. Prevalence of NE among schoolchildren 
in Sana’a city 
Table (1) shows that the response rate was 
75.0% (2026/2689), where 61.5% (1245/2026) 
of respondents were females and 41.0% 
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(831/2026) aged less than 8 years. The overall 
prevalence of NE was 11.2%, which was signifi-
cantly higher among males than females (13.0% 
vs. 10.0%, respectively; P = 0.044) and de-
creased significantly with increasing age (P 
<0.001). 
Table 1. Prevalence of nocturnal enuresis among schoolchildren 
in Sana’a city, Yemen (2012–2013) 
Characteristic N 
Nocturnal enuresis 
P  
value n (%) 95% CI 
Overall prevalence 2026 226 (11.2) 9.8–12.6  
Gender     
Female 1245 125 (10.0) 8.4–11.8  
0.044 
 
Male 781 101 (13.0) 10.7–15.5 
Age (years)     
<8 831 120 (14.4) 12.1 – 17.0 
 
<0.001 
8–10 729 71 (9.72) 7.7 – 12.1 
>10 466 35 (7.51) 5.3 – 10.3 
3.2. Frequency and time of NE among school-
children in Sana’a city 
Of 226 children with NE, the highest proportion 
of children (33.6%) had nightly NE followed by 
those having NE for two to four times a week 
(22.1%). However, the lowest proportion of 
children (8.9%) had NE twice a month. On the 
other hand, more than half of children experi-
enced NE during the late hours of sleep followed 
by those wetting beds anytime or in the early 
hours of sleep, being 38.1% and 10.6%, respec-
tively (Table 2). 
Table 2. Frequency and time of nocturnal enuresis among school-
children in Sana’a city, Yemen (2012–2013) (N = 226) 
Item n (%) 
Frequency   
Once a month 41 (18.1) 
Twice a month 20 (8.9) 
 Once a week 39 (17.3) 
2-4 times a week 50 (22.1) 
Every night 76 (33.6) 
Time of occurring   
Early hours of sleep 24 (10.6) 
Late hours of sleep 116 (51.3) 
Anytime  86 (38.1) 
 
3.3. Psychosocial impact of NE on children in Sa-
na’a city 
Table (3) shows that the majority of children 
with NE (92.9%) had feelings of embarrassment 
and fear of friends followed by sibling annoy-
ance (66.8%) and parental punishment (45.5%). 
Table 3. Psychosocial effects of nocturnal enuresis on children in 
Sana’a city (N = 226) 
Effect* n (%) 
 Embarrassment  196 (92.9) 
 Fear of friends  196 (92.9) 
Sibling annoyance 141(66.8) 
Parental punishment 96 (45.5) 
*A child might experience more than one effect. 
3.4. Habitual, physical and social factors ob-
served among schoolchildren with NE 
Table (4) shows that more than half of children 
(55.3%) in Sana’a city had the habits of drinking 
excess fluids and tea at night and/or deep sleep-
ing. Of physical and health disorders, difficulty 
in breathing and urinary tract infections were 
the two most frequent conditions among chil-
dren with NE, being observed in 29.6% and 
23.9% of cases, respectively. In addition, consti-
pation and developmental delay were equally 
observed among 15.5% of cases, while urogeni-
tal anomalies and mental retardation were the 
least frequent conditions in children with NE, 
being observed among 5.8% and 1.3% of cases, 
respectively. On the other hand, marital prob-
lems (24.8%) and arrival of a new baby (17.9%) 
were the most frequently observed social condi-
tions among children with NE, while death in 
the family (8.5%) and parental separation 
(6.0%) were the least frequently observed con-
ditions (Table 4). 
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Table 4. Factors observed among children with nocturnal enure-
sis in Sana’a city (N = 226) 
Factors* n (%) 
Habitual factors  
Excess fluid and tea drinking 125 (55.3) 
Deep sleeping 125 (55.3) 
Physical and health disorders  
Difficulty in breathing 67 (29.6) 
Urinary tract infection 54 (23.9) 
Constipation 35 (15.5) 
Developmental delay 35 (15.5) 
Urogenital anomaly 13 (5.8) 
Mental retardation 3 (1.3) 
Social factors  
Moving to another city 15 (12.8) 
Marital problems 29 (24.8) 
Parental separation 7 (6.0) 
Arrival of a new baby 21 (17.9) 
Death in the family 10 (8.5) 
*A child may be exposed to more than one factor. 
4. Discussion 
NE is one of the most common developmental 
disorders during childhood that often causes 
considerable distress to affected children and 
their parents. Generally speaking, studies show 
that 15-20% of children have some degree of NE 
at the age of 5 years, with a spontaneous resolu-
tion rate of approximately 15% (7). In the pre-
sent study, the overall prevalence of NE (11.1%) 
is lower than that reported among schoolchil-
dren from Mukalla city, Hadhramout gover-
norate (28.6%) and from Aden city (17.2%) (8, 
9). In addition, it is lower than the rates report-
ed from Turkey (13%) and Saudi Arabia (15%) 
(10, 11). However, it is higher than that report-
ed from Malaysia (8%) and Iran (7%) (12, 13). 
The present study shows a decrease in the 
prevalence of NE with increasing age, which is 
consistent with the findings reported else-
where(9, 2, 14). In contrast to the inconsistency 
with the findings of studies from Mukalla and 
Aden (8, 9), the significantly higher prevalence 
of NE in boys (13%) than in girls (10%) in the 
present study is consistent with those reported 
elsewhere (10–16). This could be attributed to 
the faster developmental maturity and, hence, 
general continence in females than in males. 
The finding that the majority of children 
with NE in Sana’a are deep sleepers is in line 
with the patterns of enuretic children reported 
elsewhere (7, 18). It is also consistent with the 
finding that enuretic children were approxi-
mately twice more likely to face difficulty wak-
ing up than non-enuretic children in Mukalla 
(8). In contrast, only 25.6% of enuretic children 
were described as deep sleepers in Aden (9). It 
is noteworthy that poor sleep quality may play a 
role in the continuation of NE, and a vicious cy-
cle of sleep fragmentation could increase arous-
al threshold, which, in turn, leads to failure to 
respond to full-bladder signals and continuation 
of NE (19). The relationship between the diffi-
culty to wake up and NE remains controversial. 
No differences or only nonspecific changes have 
been demonstrated in children with and with-
out NE by sleep electroencephalography in most 
studies. However, parents consistently describe 
their children with NE as “deep sleepers” (5). 
In the present study, about a third of cases 
had difficulty in breathing, which is less than 
that reported in enuretic children from Aden 
and Mukalla, being 37.3% and 41.2% of cases, 
respectively (8, 9). On the other hand, the habit 
of drinking tea and fluids at night by more than 
half of children with NE in the present study is 
supported by a finding among enuretic children 
from Aden (9). Although there is little data to 
support this approach, restricting fluids could 
be an easy way to control NE. 
In the present study, embarrassment and 
fear of friends were the two psychosocial effects 
encountered among schoolchildren with NE in 
Sana’a city followed by sibling annoyance. How-
ever, paternal punishment was found among 
less than half of enuretic children. This is higher 
than that was reported among Jordanian chil-
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dren with PNE, where only 14.0% of children 
had been reacted with anger and punished (20). 
In the United States (21), parents with a grade 
school level of education were found to punish 
their enuretic children at twice the rate of high 
school- and college-educated parents. Punishing 
or shaming enuretic children frequently wors-
ens the situation and lessens their self-
confidence.  
5. Conclusions 
NE is prevalent among 11.2% of school children 
in Sana’a city with a significantly higher, though 
slight, rate among males. This rate is lower than 
the rates reported from Aden and Mukalla cities 
in the country and from Saudi Arabia and Tur-
key. However, it is higher than those reported 
from Iran and Malaysia. About a third of chil-
dren experience nightly NE followed by those 
having NE for two to four times a week, whereas 
the lowest proportion of children experience NE 
twice a month. The habits of drinking excess flu-
id and tea at night and/or deep sleeping, the 
disorders of difficulty in breathing and urinary 
tract infections and the social conditions of mar-
ital problems and arrival of a new baby are the 
most frequent observations among children 
with NE in Sana’a city. 
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